Introduction
Virtual reality (VR) is one of the recent technological advancements that has a great potential for fashion industry because VR creates a very realistic computer-simulated environment. Fashion retailers were quick to introduce and experiment with VR in stores to gain consumer attentions (Arthur 2016) . Fashion brands such as Tommy Hilfiger and Topshop set up VR runway shows in their retail stores so that shoppers experience a three-dimensional, front-row view of runway shows (Johns 2016; Tabuchi 2015) . Also, J.C. Penney brought VR into their stores in the holiday season to engage consumers by providing memorable experiences (Jiang 2017) . While the use of VR in retail stores is still limited to a few special events, VR is expected to make a stable and significant portion of the regular business soon.
VR has already proven its effectiveness and usefulness as a research tool in several fields. For example, VR has been used to treat patients with phobias and anxiety disorders (e.g., Rothbaum et al. 1995) , to control pain (Hoffman et al. 2001) , and to teach skills (Padgett et al. 2005) . The realistic rendering of simulated environments in VR and the efficiency of creating such environments are very attractive to researchers in an applied field. Although retail researchers have not used VR much yet, VR can be an extremely attractive tool for researchers who are interested in investigating in-store experiences of consumers because VR can create and modify virtual stores very easily.
While the benefits are intuitive, some of the technical difficulties the VR technology poses to fashion retailers are largely unknown because of lack of VR studies conducted in the fashion retail context. For example, the previous use of VR is most popular in architecture where the focal interest is in the structural design of buildings with the minimum number of decorative items. However, fashion retail researchers are likely to deal with a large number of items. A typical GAP store holds 1820 SKUs, which translates to several thousand items in a single store. Therefore, for fashion retailers, the large number of items displayed in a store can create unique challenges in using VR.
Moreover, research indicates that understanding consumers' response to new technology such as VR and sharing barriers and requirements for technology implementation is key to designing effective virtual shopping environments and enhancing consumers' shopping experiences (Ballantine 2005; Dacko 2017 ). This study contributes to the body of literature concerning the use of technology in retail and provides an overview for practitioners and scholars regarding advantages and challenges of using VR and consumer response to VR stores; further highlighting how realistic experiences of virtual stores can be strategically implemented to create engaging and entertaining experiences.
Lastly, despite the powerful impacts of an immersive VR system, a limited number of research used a truly immersive system to examine the difficulties and benefits of using it. Developing an immersive VR environment that simulates a real shopping experiences with users' movements is critical in enriching users' shopping experiences as well as understanding in-store consumer behavior.
Acknowledging this need, the research questions of this study were: (1) What are some costs and benefits of immersive VR fashion stores? and (2) how do VR fashion stores influence consumer behavior? Therefore, the objectives of this study were: (1) to identify advantages and challenges of using an immersive VR technology in the fashion retail context for practitioners and scholars and (2) to understand VR user experience of virtual stores and how it affects shopping outcomes.
Literature review

Types of VR systems
VR is computer-simulated, real-time interactive graphics that allow the user to be immersed in the simulated world and to directly interact with the world (Bishop et al. 1992) . Virtual reality systems largely fall into two categories, immersive systems and non-immersive systems (Shahrbanian et al. 2012 ). The main difference between the two systems lies in the realistic responses of the system to the user's movement, the scale of the environment, and the size of the projected virtual environment (see Table 1 below for a comparison of VR systems). In non-immersive systems, a user experiences the virtual environment through a high-resolution monitor. Compared to the immersive systems, the non-immersive systems do not require high-performance hardware and special equipment (Costello 1997) . However, because the user navigates the simulated environment that is displayed in a smaller scale using a device (e.g., mouse), the non-immersive systems do not make the users feel present in the virtual environment as strongly as immersive systems do.
On the other hand, immersive systems provide the user with a realistic experience of virtual environments (Costello 1997) created by highly interactive VR systems (Shahrbanian et al. 2012) . Two frequently used output devices that render the virtual environment in immersive VR systems are HMD (Head mounted display) and CAVE (Cave Automatic Virtual Environment) (Ausburn and Ausburn 2004) . Such systems require a great amount of resources such as high-performance processors, software, graphic cards, and tracking systems to provide a satisfactory level of realism (Costello 1997). As a result, the user feels a great sense of being in that environment.
VR user experience
Telepresence
Telepresence is a user's subjective experience of being in an environment created by a medium (Steuer 1992; Weibel et al. 2008) . Telepresence is characterized by the immersive experience of a user in a mediated environment, the "medium-induced sense of presence (Steuer 1992, p. 76) , " and sometimes also noted as immersion in VR literature (Carrozzino and Bergamasco 2010) . Telepresence is a critical variable to describe VR experience because the sense of a user's being in a virtually created environment determines the success of the VR experience. Telepresence predicts the belief, attitude, emotion, and behavioral response of users about the VR system (Klein 2003; Li et al. 2002; Song et al. 2007 ). Higher level of telepresence caused the participants to have a stronger belief and more positive attitude toward the advertised product (Klein 2003) . In addition, in the virtual apparel shopping experience, telepresence positively influenced fantasy, consumer enjoyment, and willingness to purchase (Song et al. 2007 ).
Characteristics of the virtual environment can increase or decrease telepresence. Vividness, the richness of the mediated environment presentation, and interactivity, the degree of responsiveness of the environment to the user's movement and control, have been identified as key determinants of telepresence (Fortin and Dholakia 2005; Klein 
Perceived realism
Perceived realism is defined as the subjective realism that users feel (Green 2004) . Because VR aims to provide realistic experiences, perceived realism is an important performance variable. VR researchers investigated ways to produce more realistic VR models and experiences. For example, Longhurst et al. (2003) suggested that the accuracy of the computer modeling and illumination calculations, the display device, and the visual process to use information are positively related to the perceived realism. McGloin et al. (2011) also found that how intuitive the controller of virtual video game works is positively associated with the perceived realism of the game. Perceived realism is associated with positive outcomes. When three-dimensional immersive experience was examined for the clinical education, perceived realism was positively related to the improvement in performance and the feeling of enjoyment (Bridge et al. 2007 ). In addition, perceived realism can positively influence the sense of presence. In the study of Bae et al. (2012) , the sense of presence was elevated when users perceive a high level of realism in the 3D video game. Telepresence also mediated the effect of realism on the strengths of belief and attitude toward the product (Klein 2003) .
Emotions
Previous research documents a close relationship between telepresence and the emotional state. VR environments elicits emotions such as pleasure and arousal when users feel a high level of telepresence. According to Lehtonen et al. (2005) , telepresence created by the VR environment allows people to experience things with their senses and engage, which elicits an emotional response. Similarly, Macedonio et al. (2007) demonstrated that telepresence (i.e., immersion) correlates with physiological arousal. Oh et al. (2008) found that VR furniture shopping environments positively influenced participants' pleasure, arousal, and enjoyment with the decision-making process. Neuroscience evidence also provide support for the relationship between telepresence and emotions. The brain regions that orchestrate the experience of presence in a virtual environment are also responsible for sensory and emotion processing (Baumgartner et al. 2008 ).
Simulator sickness
Simulator sickness is a visually induced motion sickness (Draper et al. 2001) and is a form of motion sickness characterized by an increase in nausea, headache, and general discomfort when exposed to a virtual reality environment (LaViola 2000) . The symptoms include headache, sweating, drymouth, nausea, dizziness, drowsiness, disorientation, and vomiting (Kennedy and Fowlkes 1992) . Previous research suggests that simulator sickness is caused by mismatched motion (Groen and Bos 2008) , motion parallax (Jinjakam and Hamamoto 2011) , viewing angle (Ruddle 2004) , limited reproduction of real environment (Moss and Muth 2011) , and the imperfect simulation of human-world interactions (Draper et al. 2001) . The simulator sickness is caused by the discrepancy between the visual system and the vestibular system which perceive the direction and the acceleration of motion (Reason 1978) . Simulator sickness is a major reason for users to abandon VR (Draper et al. 2001) .
A content analysis of VR studies in retail
To understand how VR was studied in retail, a content analysis was conducted to review the method, variables, contexts, and devices used in the previous studies. To select the studies to be examined, two independent researchers collected studies from databases. Combinations of the keywords, "virtual reality", "consumer", "shopping", "retail", and "store", were used to search the relevant studies. The search resulted in two hundred articles. These articles were reviewed to evaluate the relevance of the articles to the interest and scope of the current study (i.e., VR use in retail). Many of these studies were not relevant because they either briefly introduced VR concept without truly investigating VR or their focus was technical methods to develop parts of a VR system. After the evaluation, 20 out of 200 studies were determined as relevant and used for further analyses.
Two researchers independently coded each of these 20 articles for the type of study (e.g., conceptual, empirical), research methods (e.g., interview, experiment), sample characteristics, the number of participants, study context (e.g., web based shopping mall, virtual grocery store), VR system components such as VR output (e.g., headsets, screen) and input/control devices (e.g., joysticks, mouse), the type of output device (i.e., immersive, non-immersive), and the type of participants' interaction with the system (e.g., zooming, selecting products, navigating) ( Table 2) .
Out of 20, the majority (85%, n = 17) of articles was empirical studies while only three (15%, n = 3) were conceptual studies. Among the empirical studies, the majority of the studies (82.4%, n = 14) used a non-immersive system, having the users view the virtual environment on a computer screen. Only three studies (17.6%) used an immersive VR system. Participants interacted with the VR environment using input devices in many studies (e.g., zooming in and out, rotating, clicking, etc.). Regardless of the VR system type, all studies had their participants seated in a chair (either in front of a computer monitor in non-immersive systems or in a room wearing a headset in immersive systems). Therefore, the participants did not change their location physically when they interacted with the VR environments.
While the sample size ranged greatly from 5 to 1313, the studies using an immersive VR system had a relative small sample size (10-41). The study contexts can be largely grouped into two types: online shopping mall (30%, n = 6) and brick-and-mortar store (40%, n = 8). Online shopping mall included e-commerce site which display products using VR techniques and virtual shopping mall where participants can navigate the environment. Several kinds of brick-and-mortar stores were used in the studies such as grocery stores, tobacco store, convenience stores, and restaurant.
The presence and absence of VR were used as independent variables to compare the differences caused by VR application in the previous studies. The perception of the environment (e.g., perceived crowding) or the display cues (e.g. the visibility of cigarette and health signs) were also investigated as independent variables. Dependent variables included emotion, attitude, and intention for the retail stores as well as the evaluation of the virtual reality experience (e.g., perceived discomfort, feeling of presence). The product or environment created by VR system caused higher level of pleasure and arousal (Oh et al. 2008 ), more positive attitude, and higher purchase intention (Lee and Chung 2005; Suh and Lee 2005) than VR absent condition. The content analysis revealed the shortage of immersive device usage compared to non-immersive device in VR literature. With the emergence of immersive VR systems in the consumer market, it will be important to investigate the immersive VR systems to provide insights to the retailers. Moreover, no previous study created or investigated VR apparel stores. Compared to supermarkets or tobacco stores where the products are often packaged and displayed in boxes and the store layouts are simple grids, apparel stores tend to emphasize artistic and free layouts and have soft surface products. Therefore, the findings of previous VR studies may not be applicable to the apparel stores (Fig. 1) .
Methods
Developing VR apparel stores
As the content analysis revealed, little previous research used a truly immersive system to understand the costs and benefits of using such a system. Thus, the focal interest of this study was to develop a VR environment that simulates a real shopping experience that allows users to move freely without using an input device.
The 3D modeling computer program "SketchUp" was used to create the virtual apparel stores. SketchUp is widely used for architectural and interior design in addition to mechanical and product design. Four models were developed in SketchUp to represent various kinds of store layouts and design themes that reflect typical fashion stores. Specifically, two store models were designed based on natural design themes (e.g., hardwood floors, wood walls) while the other two store models reflected modern design themes (e.g., metal wall panels). After the SketchUp models are created they were exported, converted to CAD data, and then converted again to VR data. Because CAD data are usually in a parametric form whereas VR data are in the form of tessellated polygons, a mesh of triangles (Purschke et al. 1998) , CAD data need to be converted to polygons which define the surfaces of visual objects in VR. For example, if the surface of an object is curved in CAD data, arrangements of polygons that closely match the curved surface replace the surface in VR. Only this polygonal representation of a model allows for simultaneous rendering for VR (Beier 2000).
Fig. 1 Summary of research processes and results
One common issue in creating a VR model is concerned with a number of polygons in the model. Because software renders objects by drawing polygons that approximate the target objects, modeling is simpler when the object is created with flat and angular faces (e.g., a box, pyramid). As the complexity of objects in a model increases, the number of polygons also increases (Nilsson et al. 2004) . A large number of polygons is problematic as it requires a large amount of processing which slows down the VR system significantly (Marks et al. 2014) . A VR model with more polygons reduces the rendering speed of the system, causing delayed display of the scene following the user's head movement (Kim 2016 ). This affects a VR system's ability to provide immersive experiences, and is known to induce simulator sickness (Kim 2016) . To prevent this problem, model optimization tools [e.g., Level of Detail (LOD)] that reduce the number of polygons rendered for an object (Yilmaz et al. 2004 ) are used. However, such optimization processes may decrease the details and visual realism of models which interrupts user immersion (Kim 2016) .
This polygon issue was particularly problematic for fashion VR retail stores due to the complexity of the products and various objects that are unique to fashion stores. A fashion retail store carries full product lines including over a thousand products and has a number of mannequins that display such products. These products and objects are made with a lot of curved surfaces and details (i.e., textures, trims, patterns) which poses a major challenge for developing a VR model store since it increases the number of polygons in the model. Possible solutions to resolve this issue may include using the most up-to-date computational resources (Berg and Vance 2017a, b) and optimization software tools (Martinez 2015) .
Empirical testing with VR model stores
Apparatus
The testing of the VR stores was conducted at the Virtual Reality Design Lab, located in the public courtyard (25-by-25-foot) at the University of Minnesota. This VR lab is equipped with the necessary technologies to create an immersive VR experience. Four major technologies are needed to develop a truly immersive VR store: (1) the virtual headsets that provide the visual displays to the user and block out the real world sensory information, (2) the graphics rendering system that creates the visual sensations that are output to the user, (3) the tracking system that detects and reports the user's position and orientation, and (4) the database construction and maintenance system that manages the models (Burdea and Coiffet 1994; Brooks 1999) (Fig. 2) .
The lab is set up based on coordination between two systems: the tracking system and the graphics system [VRDL (n.d.)]. The tracking system traces a user's real-time location, movement, and head positioning within the courtyard. The tracking system consists of the PhaseSpace Impulse camera system, LED markers, and camera server. The coordination and communication between these three elements allow the VR system to track the user positions immediately and accurately.
In the center of the courtyard, a truss is installed which serves as a framework for mounting the camera system. The camera system consists of 36 PhaseSpace camera modules placed in groups of three at 12 nodes of the truss. Each module contains a binocular pair of cameras and a processor. The cameras capture images of movement at the rate of 960 frames per second. The processor analyzes the images to find LED markers and determines their location in the courtyard. The LED markers are attached to headmounted displays (HMDs). Each user wears a HMD with LED markers that emit unique light signals visible to the camera system. The camera server, the last part of the tracking system, process the data collected from each camera module to locate the actual positions of the participants within a 1-mm accuracy.
The graphic system translates the user location and head position data and creates 3D visual scenes that correspond to the user's point of view. Unlike previous trackable HMDs that required heavy equipment on the users, this HMD uses tablets and cellphones, which makes it cost-effective and lightweight. The devices were loaded with a custom app that retrieves the location data from the camera server via Wifi and renders 3D visual scenes in stereo. In the testing, four Apple iPad mini tablets were used.
Procedures
Females between age 18 and 40 were invited to participate in a study of VR store experience from a large Midwestern University in the U.S. Only females were recruited because the VR model stores were designed to target female customers. Moreover, previous research reported gender difference for experiencing a sense of presence (Felnhofer et al. 2012 ) and acquiring navigational knowledge in a virtual environment (Cutmore et al. 2000) .
Once the interested participants signed up for the study, they were contacted with details of the study and a link to an online survey. This pre-survey included questions regarding their prior experience with VR and general exploratory tendency. The VR testing sessions were scheduled 7-10 days after their completion of the pre-survey.
During the 1-h individual VR sessions, the participant first reviewed the consent form and was informed about the testing procedure in the reception area. Then, the participant was escorted to the entry point of the VR store in the courtyard. Four headsets preloaded with different VR stores were set up in the entry point. A researcher randomly picked one headset out of four and asked the participant to wear the headset. In the VR environment, the participant was standing in a virtual shopping mall. The participant Fig. 2 Virtual reality design lab system setup could see several storefronts on both sides of the path. The participant was asked to try interacting with the VR environment by slowly walking along the path she was on and then walking back to the spot she started. This trial was not only to help participants get adjusted to the VR environment and learn to navigate in the environment but also to ensure they do not experience sickness.
After they came back to the entry point, a researcher guided the participant to the target VR storefront and introduced her to the model store. The store was located in the middle of the path. The participant was asked to enter the store and freely explore it as much as she wanted to. Another researcher recorded what the participant viewed during the session through the computer connected to the headset and measured the time each participant spent in the target store. The participants were asked to raise a hand once she completed exploring the store.
After the VR experience, the participant was escorted to a partitioned private area and completed a paper-based questionnaire for telepresence, perceived realism, emotion (pleasure, arousal), attitude toward the store, purchase intention, and simulator sickness (see Table 3 ). All measures were adapted from prior research.
Results and discussion
A total of 40 females (mean age = 21.05) participated in the study. Four participants (10%) have experienced VR prior to this study. Among 40 participants, one experienced severe dizziness during the trial period and dropped out of the study. On average, participants spent 80.53 s (SD = 38.50) exploring a store.
Using VR technology in creating virtual apparel stores
One of the purposes of this study is to evaluate the feasibility of using VR apparel stores. In the following section, challenges and advantages of using VR technology for virtual apparel stores are discussed to examine practical benefits and costs of VR apparel store creation.
Challenges
As discussed earlier, managing the number of polygons is the biggest challenge in developing VR models. The products almost always have complex curves due to the soft nature of textile products. Mannequins in the store are also created with very complex curves. In addition, textile surfaces are very complicated to render compared to flat, shiny surfaces such as plastics, glass, or metal. A high level of detail is needed to realistically render textile surfaces (e.g., knitted and woven fabric). The researchers had to go through several simplification processes to reduce the number of polygons while maintaining a reasonable level of details. The details and texture of the apparel objects in the stores had to be compromised and the number of different unique products had to be reduced to make the VR stores operable in the VR system.
Another challenge arose when developing products to be placed inside the virtual stores because SketchUp was not specifically designed for developing fashion retail stores. A great portion of work had to be done manually. For example, SketchUp does not have a tool that automatically detects the silhouette of clothes and converts it to 3D images. Therefore, the product and item development was time-consuming and labor intensive.
Advantages
During this study, the researchers created four different store layouts, completely changing the fixtures, window display setups, and walking paths of customers while using the I would consider buying products at this store 1 (strongly disagree) to 7 (strongly agree) 3.68 (1.35) I will purchase products at this store
There is a strong likelihood that I will purchase products at this store Simulator sickness (Kennedy et al. 1993) General same merchandise in the store. Once the first store was created after resolving the polygon issues, manipulating the initial store to create additional stores was relatively easy and smooth. Moving merchandise, removing and placing a new type of fixture, creating or deleting inner walls and partitions, and changing the design of storefront windows were quick and mostly problem-free. Loading and testing multiple VR stores with users was also easy. During the VR testing session, the researchers were able to switch between models easily by preloading four store models on different HMDs and controlling the VR model to project from the computer system. The transition between models took less than 2 min. This is an important advantage of using VR in developing and testing fashion store designs. Practically, multiple stores designs can be loaded one after another for quick and easy comparison.
Experience of VR users
Another goal of the study was to understand user experience in the VR apparel stores. Examining experience of the VR users is important for several reasons. First of all, the users must perceive the VR stores as realistic and engaging for VR stores to be successfully implemented. Secondly, it was of interest of the researchers to see if the users feel positive (or negative) emotions and form attitude and intention in response to the VR stores. Lastly, the severity of the negative user experience factor, simulator sickness, needed to be examined and considered. Therefore, the users' perception of the environment, emotional states, their attitudinal and behavioral responses to the environment, and felt simulator sickness after the session were evaluated. These experiences were measured through the self-administered post-session survey. Prior to the analysis, it was confirmed that there was no significant mean difference in the measured variables among the four VR stores. Therefore, the findings are consistent in all four models. The participants generally reported high telepresence (M = 5.10, SD = 1.14) and perceived realism (M = 4.76, SD = 1.09), suggesting the overall positive evaluation of these two measures. Participants' exploratory tendency did not affect their telepresence or perceived realism scores. The results imply that the virtual stores provided participants with an immersive experience that can be comparable to real store experiences.
In order to examine how participants' immersive experience with the virtual store influenced shopping outcomes (i.e., pleasure, arousal, attitude toward virtual stores, purchase intention, time spent), bivariate correlation analyses were conducted. The results showed a significant positive correlation between telepresence and perceived realism (r = .49, p < .01), pleasure (r = .383, p < .05), attitude (r = .356, p < .05), and purchase intention (r = .47, p < .01). These findings are consistent with previous research that telepresence of virtual apparel stores positively influences consumers' shopping outcomes such as enjoyment and purchase intention (Song et al. 2007) .
Inconsistent with previous research that reported positive relationships between telepresence and arousal (Baumgartner et al. 2008; Lombard et al. 2000) , telepresence was not significantly correlated with arousal (r = .21, p = .21) or time spent in the store (r = − .02, p = .90). This conflicting finding may be due to the different experiment designs and how arousal was measured. Baumgartner et al. (2008) used continuous EEG and psychophysiological measures (i.e., skin conductance response, heart rate) to detect arousal while the current study relied on a self-reported questionnaire to measure arousal. The reported arousal level at the end of VR store experience could be different from the realtime fluctuation of arousal levels during their experience. Alternatively, the scenes created by Baumgartner et al. might not have induced as high arousal. Considering how arousal has an inverted-U shaped relationship with many outcome variables, a very high level of arousal induced by VR experience may not have been detected through bivariate correlation tests. Additional analysis revealed that there was a significant quadratic relationship between pleasure and arousal (R 2 = .47, F(2,35) = 15.70, p < .001).
The participants experienced notable symptoms of simulator sickness. While only one participant out of forty felt sick enough to terminate the session, simulator sickness affected a good portion of participants. Almost 40% of the participants felt some level of discomfort, 35% of them experienced dizziness, 33% of them experienced eyestrain, and 30% experienced nausea. This is consistent with other studies that the major simulator sickness includes general discomfort (Jinjakam and Hamamoto 2011) and eyestrain and nausea (Ruddle 2004 ). This implies researchers and retailers must use caution when implementing VR in their business or studies and plan for necessary breaks especially when the users are exposed to the environment for an elongated period.
Conclusion and implications
The current study provided a content analysis of previous studies on VR usage for retail and filled the gap in the literature by developing VR apparel stores and empirically testing them using a truly immersive VR system. The overview and findings provide important implications to practitioners and scholars that immersive VR can be a promising tool to use even though there are a few challenges.
First of all, the results showed that the immersive experience of VR was positively related with important shopping outcomes such as pleasure, attitude toward virtual stores, and purchase intention. This signifies that VR can be used as a new shopping method to enhance consumers' experience and engagement. For example, virtual reality stores can enable consumers to be better informed about the upcoming or current products and services beyond two-dimensional photos or videos. These realistic visual presentations of products and services will generate more positive emotions and attitudes toward the store, and eventually prompt more purchases. Therefore, fashion marketers should take advantages of virtual reality to provide consumers with memorable, distinctive experiences and realistic experiences of products or stores without physical locations.
Next, the immersive VR systems are a promising tool to understand consumers' instore exploratory behavior and their evaluations of store designs as well as to minimize time and money associated with developing physical fashion stores. Because VR allows users to experience full-scale, realistic store designs in a computer-simulated virtual world, the experience and evaluation is relatively accurate. Moreover, developing and adjusting store designs with VR is cost-efficient (Dunston et al. 2007) , shortens the development time by facilitating communication among people (Majumdar et al. 2006; Maldovan et al. 2006) , and allows the researchers and designers to draw conclusions based on evidence (Dunston et al. 2007) . Particularly for researchers, VR can be a superior tool to study in-store consumer behaviors. Its ability to provide quality real-time data of user experience and behavior can complement the weakness of self-reported data such as reporting errors (Tourangeau 1984, p. 74) . Also, researchers can create multiple store designs while completely controlling all aspects of the store, minimizing confounding factors in the environment.
The challenges of using a truly immersive VR system include simulator sickness and the investment cost. How the simulator sickness impacts the user's impression of the store should be considered in the application of VR. The initial cost to install an immersive VR system includes equipment (e.g., headsets, the tracking system, software and computer system) and human resources (e.g., skilled programmers). The unique challenges of creating apparel stores require competent and experienced programmers and designers.
Limitations of the current study and future suggestions
The VR system used in the study did not allow users to touch or move virtual products, limiting realism of the VR environment. It is one of the major limitations of studies using VR considering haptic perception plays an important role in evaluating clothing (McCabe and Nowlis 2003) . While the scope of study was limited to exploration behaviors, how much this limited interaction influenced the users is unknown. A future study comparing the VR shopping experience with the real shopping experience can provide insights on that matter.
In the current study, participants explored the VR store alone. In a realistic shopping environment, customers are often in a store with other customers and salespersons. Considering the significant impact in-store crowding and the social aspects of shopping have on customers (e.g., Li et al. 2009; Machleit et al. 2000) , future research could investigate customer experience in a setting with multiple users.
Another potential area for the future research is an examination of the retail atmospherics effects on consumer behavior with the use of VR. Traditionally, retail atmospherics has been examined using surveys, role-playing, and simulations on computer screens. With VR models, various factors such as music, scent, and tactile information can be incorporated easily to test their impacts on consumer behavior.
Moreover, the current study only investigated female users. In VR literature, gender difference has been documented. Compared to females, males experienced a higher sense of presence (Felnhofer et al. 2012) and were better at acquiring navigational knowledge (Cutmore et al. 2000) . Investigation of gender difference in VR shopping experience will provide valuable information for retailers.
Lastly, this study used a customized HMD (Head mounted display) that used an iPad to investigate VR fashion stores. However, there are other commercial HMD options available such as Oculus Rift, PlayStation VR, HTC Vive, and Samsung gear VR. Moreover, researchers or practitioners may also consider using a CAVE (Cave Automatic Virtual Environment) to explore VR fashion stores which may be less immersive but provide advantages of allowing multiple people to examine with natural interaction and providing less simulator sickness to users (Visbox 2016) .
